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57 ABSTRACT 
A foam forming composition comprises (a) one or more 
polysiloxanes having not less than three alkylhydrogen 
siloxane units per molecule, (b) one or more polysilox 
anes having not less than two silicon-bonded hydroxyl 
group per molecule, (c) at least one liquid organic tita 
nium compound and (d) a catalyst. Reaction between 
the organic titanate (e.g. tetraisopropyltitanate) and the 
hydroxy functional polysiloxane rapidly increases vis 
cosity of the mixture to restrict flow of the composition 
as it cures to form a foam within 240 seconds of mixing. 
A vinyl polysiloxane may be incorporated. 

13 Claims, No Drawings 
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1. 

SILICONE FOAM FORMING COMPOSITION 

It has been proposed to form foamed silicone masses 
by use of a foam forming silicone composition. Numer 
ous formulations for such compositions have been pro 
posed which foam and cure over a period of time. For 
various purposes it is desirable to employ a multi com 
ponent composition which foams and cures at or near 
room temperature. It is generally preferred that each of 
the component parts of such a composition is of a com 
paratively low viscosity for ease of mixing and applica 
tion. Due to the nature of these formulations an interval 
of time must elapse after mixing the component parts 
before the mixed composition develops sufficient body 
that the composition does not flow readily. For some 
applications this time interval has been found to be 
sufficiently great that mechanical barriers are desirable 
to hold the composition in place whilst it foams and 
cures. It has also been proposed to provide a foamable 
composition which cures comparatively quickly; see for 
example E.P. 338 693. However, even those foamable 
compositions which foam and cure within seconds of 
mixing require at least a small period of time to develop 
an at least substantially non-flowable condition. 

It is an object of the present invention to provide an 
improved foam forming silicone composition. 
We have now found that a foam forming silicone 

composition may be prepared by use of selected materi 
als including a hydroxypolysiloxane, a hydropolysilox 
ane and an organic titanium compound. 
The present invention provides in one of its aspects a 

foam forming composition comprising (a) one or more 
polysiloxanes having not less than three alkylhydrogen 
siloxane units per molecule, (b) one or more polysilox 
anes having not less than two silicon-bonded hydroxyl 
groups per molecule, (c) at least one liquid organic 
titanium compound and (d) a catalyst. 

Suitable polysiloxanes (a) having alkylhydrogensilox 
ane units include polymers having units according to 
the general formula 

RHSO(3) 
2 

in which each R represents a monovalent hydrocarbon 
group having 1 to 20 carbon atoms e.g. a lower alkyl or 
phenyl group e.g. a methyl group, and q is 1 or 2. The 
alkylhydrogen polysiloxanes may also comprise units 

RSioc 
2 

in which R is as referred to above and s is 1, 2 or 3. 
Reactions of the preferred compositions to generate 
hydrogen gas and to cure the mass through chain exten 
sion and crosslinking within the desired time span are 
dependant on presence of appropriate proportions of 
the interactive substituents and the alkylhydrogen poly 
siloxane is selected accordingly. Preferably this polysi 
loxane has from 0.88% to 1.70% by weight of silicon 
bonded hydrogen atoms. It is preferred that each R 
represents a methyl group (Me). Preferably terminal 
groups of the alkylhydrogen polysiloxane have the 
formula R3SiO, where each R represents a methyl 
group. Suitable alkylhydrogen polysiloxanes include 
those comprising MeHSiO units with or without the 
presence of Me2SiO units and having viscosities of the 
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2 
order of from about 1 to about 300 mm2/s more prefera 
bly from about 10 to about 100 mm2/s at 25 C. 

Suitable polysiloxanes (b) having silicon-bonded hy 
droxyl groups are polymers which include one or more 
units according to the general formula 

in which each R is as aforesaid and r is 1 or 2. These 
polysiloxanes also comprise units 

in which Rands are as referred to above. These materi 
als are preferably liquids and are chosen so that their 
functionality and chain length are appropriate to the 
viscosity required of the component parts of the mixed 
composition, the amount of hydrogen evolution and the 
degree of chain extension and cross-linking required 
during curing of the composition. The polysiloxanes 
having silicon-bonded hydroxyl groups are preferably 
silanol terminated polydiorganosiloxanes according to 
the general formula HOOR2SiO)H in which each R 
represents a methyl group. In order to ensure a satisfac 
tory viscosity of each Part of a multicomponent compo 
sition, at least a significant proportion of these silanol 
materials have a value of t up to about 25 such that the 
polysiloxane has a viscosity of about 10 to about 120 
mm/s. However, in order to achieve the full flow 
reducing effect of this invention, a proportion of these 
silanol materials have a value t such that the polysilox 
ane has a viscosity of about 100 to 75000 mm2/s, more 
preferably 2000 to 75000 mm2/s at 25 C. 

Compositions according to the invention may, and 
preferably do, also include one or more compounds 
having carbon-bonded hydroxyl groups. This compo 
nent influences the structure of foams formed and has a 
significant influence on lowering the density of the 
cured foam. Suitable materials include the lower ali 
phatic monofunctional alcohols having up to 8 carbon 
atoms, e.g. methanol, n-propyl alcohol, iso-propyl alco 
hol and benzyl alcohol. This material is preferably pres 
ent to an extent of up to 4% by weight of the composi 
tion as a whole. 
A composition according to the invention comprises 

one or more liquid organic titanium compounds (c), for 
example tetra-n-propyl- titanate, tetraisopropyltitanate, 
tetrabutyltitanate, tetrakisethylhexyltitanate or ethyla 
cetoacetate-titan-chelate, in the foamable mixture. 
These titanium compounds may be present in a propor 
tion such that the ratio of silanol groups, to moles of 
titanium 

(SiOH) 
i.e. TiOR) 

is in the range of about 1.5 to 7.5, preferably in the range 
1.8 to 4.9. 
A composition according to the invention may also 

comprise one or more polysiloxanes (e) having unsatu 
rated hydrocarbon groups available for reaction with 
the polysiloxane (a). This polysiloxane (e) may have 
two or more siloxane units carrying silicon-bound un 
saturated hydrocarbon groups, R", for example cyclo 
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hexenyl or R'CH=CHR", where R' may be absent or 
denote a divalent hydrocarbon group, and R", denotes 
a hydrogen atom or an alkyl group; for example, the 
unsaturated hydrocarbon group R' may be a vinyl, allyl 
or hexenyl group. These polysiloxanes also comprise 
units 

RSiO (4-s) 
2 

where R and s are as defined above. As in the case of 
polysiloxanes (a) and (b) the R groups of the various 
siloxane units of polysiloxane (e) denote monovalent 
hydrocarbon groups containing 1 to 20 carbon atoms, 
and these are preferably methyl groups. These sub 
stances (e) react with the silicon-bound hydrogen atoms 
in a hydrosilylation reaction in the presence of a hy 
drosilylation catalyst to contribute to the polysiloxane 
matrix. Preferably, these polysiloxanes comprise 
0.001% to 1% by weight of aliphatically unsaturated 
groups and have a viscosity of the order of about 10 
mm2/s to about 25,000 mm2/s. More preferably, their 
viscosity is within the range from 100 mm2/s to 5,000 
mm2/s. If desired, mixtures of polysiloxanes (e) can be 
used which have different contents of unsaturated 
groups or different viscosities. 
A composition according to the invention preferably 

also comprises a polyorganosiloxane (f) comprising 

R3SiO, SiO4/2 units and silicon-bonded hydroxyl 
groups wherein each R represents a monovalent hydro 
carbon group containing from 1 to 20 carbon atoms, m 
is an integer having an average value of from 1 to 20, in 
has the value 1 or 2 and p has the value 1, 2 or 3. This 
polyorganosiloxane may also include from 0 to 10 per 
cent, based on the weight of said polyorganosiloxane, of 
GSiO3/2 units wherein G represents the residue ob 
tained by removing the hydrogen atom from a hydroxyl 
group of a linear organic polymer selected from the 
group consisting of homopolymers of ethylenically 
unsaturated alcohols copolymers of these alcohols with 
"ethylenically unsaturated hydrocarbons, polyethers and 
polyoxyalkylene glycols wherein said organic polymer 
contains an average of at least one terminal hydroxyl 
group per molecule. These materials are more fully 
described in European Patent Specification 179 598. In 
preferred materials (f), the molar ratio of R3SiO units 
to the total number of 

SiO4/2 units and GSiO3/2 units is from 0.3 to 1.3. Prefer 
ably m represents an even integer and the average value 
of m is 8, n is 2 and p is 1. Suitable polyorganosiloxanes 
include those in which the concentration of 

units is sufficient to impart a surface tension of less than 
2.2x 10-newtons per centimeter at 25°C. to a 10% by 
weight solution of said polyorganosiloxane in a hy 
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droxyl endblocked polydimethylsiloxane exhibiting a 
viscosity of 0.08 mm2/s at 25° C. Preferred materials (f) 

4. 
are the products of treatment of hexamethyldisiloxane 
coated polysilicates treated with the alcohol 
F(CF2)8-CH2CH2OH to react with some at least of 
the silicon-bonded hydroxyl groups of the polysilicate. 
The preferred materials (f) are polydiorganosiloxanes 
having minor amounts (e.g. up to 3%, preferably less 
than 1% by weight) of silicon-bonded hydroxyl groups 
which contribute to the total silicon-bonded hydroxyl 
groups of the composition. 
A composition according to the invention comprises 

a catalyst (d) for the reaction between SiH and silanol 
groups. The catalyst may comprise any of the materials 
known to catalyse this reaction, e.g. organic tin com 
pounds and platinum compounds or complexes. When a 
polysiloxane (e) is present the catalyst is preferably a 
noble metal catalyst, for example a rhodium catalyst, 
and is preferably a platinum catalyst. Platinum catalysts 
may take any of the known forms, ranging from plati 
num as deposited on carriers such as silica gel or pow 
dered charcoal, to platinic chloride, salts of platinum 
and chloroplatinic acids. Preferred forms of platinum 
include chloroplatinic acid either as the commonly 
obtainable hexahydrate or the anhydrous form (on ac 
count of its easy dispersibility in organosilicon systems 
and its non-effect on colour of the mixture) and com 
plexes formed therewith e.g. those prepared from chlo 
roplatinic acid hexahydrate and divinyl tetramethyl 
disiloxane. If desired, platinum catalyst inhibitors e.g. 
alkynols (e.g. methyl butynol) may be included, al 
though their rate controlling characteristics should be 
such that rapid setting of the deposited mixing composi 
tion is not undesirably extended. 

If desired, minor amounts of other materials may be 
included in a composition according to the invention, 
for example fillers, colorants, extenders and crosslink 
ing agents. 
The proportions of the components (a), (b), (c), (d), 

(e) and (f) are chosen so that the ratio of silicon-bonded 
hydrogen atoms of polysiloxane (a) to carbon-bonded 
and silicon-bonded hydroxyl groups provided by the 
other ingredients is in the range 1:1 to 20:1, more prefer 
ably in the range 2:1 to 9:1. The ratio of the aliphatically 
unsaturated groups to the silicon-bound hydrogen 
atoms is preferably within the range from 0:1 to 0.5:1, 
and better still within the range from 0.01:1 to 0.05:1. 
The ratio of the silicon-bound hydrogen atoms to the 
silicon-bonded hydroxyl groups is preferably within the 
range from 2:1 to 25:1, more preferably 2:1 to 6:1. 
Compositions according to the invention foam and 

cure readily when mixed at room temperature (of the 
order of 15 to 30' C.) by hand using a spatula or static 
mixer or by use of machinery e.g. a jet impingement 
mixer and do not require a heating step to effect cure. 
These compositions are curable to form a polysilox 

ane matrix which is foamed by evolution of hydrogen 
gas in presence of the catalyst according to the scheme 
=SiH--HOQ->=SiOQ--H2. The cure may be acceler 
ated by heating. The cure proceeds in such a way that 
the composition forms a foam within 240 seconds of 
mixing at 20° C. which is elastomeric and has good 
"green strength". The curing reaction proceeds over 
several hours to provide a dry fully cured cellular foam 
having a density of 500 kg/m3 or less which may com 
prise a predominantly open cell structure. 

In a composition according to the invention, the liq 
uid organic titanium compound and the polysiloxane (b) 
interact rapidly to develop increased viscosity. Accord 
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ingly it is necessary to store the composition as two or 
more component Parts in which the liquid organic tita 
nium compound and the polysiloxane (b) are kept sepa 
rate from each other until the composition is required 
for use. It is also necessary to store the catalyst separate 
from a mixture of polysiloxanes (a) and (b) and we 
prefer to store the polysiloxane (a) separate from the 
catalyst. Thus, the composition may be stored in three 
component Parts, with the liquid organic titanium com 
pound admixed with an inert fluid (to yield a suitable 
viscosity) providing one of the parts. When a polysilox 
ane (e) is present, and particularly if the parts are in 
tended to be mixed and cured within a comparatively 
short time period, the liquid organic titanium compound 
may be stored with it; in such a case, a two component 
composition may be formulated containing the polysi 
loxanes (a) and (b) as one component Part and other 
ingredients in the other Part. Thus, the composition 
may be provided as two or more storage stable compo 
nent Parts. Preferably the component Parts have similar 
viscosities one to the other. We prefer to employ a two 
Part composition of which each Part has the same vis 
cosity, which is preferably less than 15000 mm2/s. Pre 
ferred compositions comprise polysiloxanes (a), (b), (e) 
and (f) liquid organic titanium compound and platinum 
catalyst all as aforesaid. 
- Compositions according to the invention when mixed 
form into a foam quickly and, prior to becoming self 
supporting, also quickly develop a resistance to flow 
which remains at least for a time sufficient to enable 
curing of the mixture in the form of a foam. The viscos 
ity of the mixed composition has been found to be sev 
eral times greater than the viscosity of a similar mixture 
containing no liquid organic titanium compound. Thus, 
the mixture will remain in place long enough to cure 
without the requirement of exterior support. 

In order that the invention may become more clear 
there now follows a description of example composi 
tions according to the invention. All parts are by weight 
unless otherwise specified. v 

EXAMPLE I 
Hydroxy System 

A first comparative composition comprised two Parts 
A and B for admixture in a ratio of 1:1. The part A 
comprised two alpha, omega dihydroxy polydimethyl 
siloxanes namely 28 parts of a first alpha, omega dihy 
droxy polysiloxane having a viscosity of about 42 
mm/s at 25 C. and 62 parts of a second alpha, omega 
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dihydroxy polydimethylsiloxane having a viscosity of 50 
about 2000 mm/s at 25' C, 3 parts isopropyl alcohol, 
0.7 part of a catalyst comprising chloroplatinic acid 
complexed with vinyl disiloxane and 6 parts of a polysi 
loxane (f) surfactant prepared from 123 parts of a 70% 
solution in xylene of a resinous siloxane copolymer, 10.0 
parts of an alcohol having the average formula 
F(CF2)3CH2CH2OH, 66 parts of xylene, 0.5 part of a 
solution of potassium hydroxide in ethanol and two 
parts of an acid clay. The siloxane copolymer consisted 
essentially of units of the formulae (CH3)3SiO, and 
SiO4/2 in a molar ratio of about 0.75:1.0 respectively and 
contained about 0.5% by weight of silicon-bonded hy 
droxyl groups. The contents of the reactor were heated 
at the boiling point for one hour, then cooled to 50° C. 
and neutralized by bubbling carbon dioxide through the 
reaction mixture. The resultant mixture was then com 
bined with 100 parts of a trimethylsiloxy end-blocked 
polydimethylsiloxane exhibiting a viscosity of 10 mm/s 
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6 
and a surface tension of 2.03X 104 newtons/cm, and 
the volatile materials were then evaporated under re 
duced pressure. The resultant clear solution exhibited a 
surface tension of 1.92x 104 newtons/cm and con 
tained a polyorganosiloxane with units of the average 
formula F(CF2)3CH2CH2OSiO3/2, (CH3)3SiO, and 
SiO4/2 having about 2.48% silicon-bonded hydroxyl 
groups. The Part A had a viscosity of 800 mm/s. The 
part B comprised 26 parts of the first alpha, omega 
hydroxy polydimethylsiloxane, 24 parts of the second 
alpha, omega polydimethylsiloxane, 24 parts of a third 
alpha, omega hydroxy polydimethylsiloxane having a 
viscosity of about 13,500 mm2/s and 26 parts of a tri 
methylsiloxy endblocked methyl hydrogen polysilox 
ane having a viscosity of about 30 mm/s at 25 C. The 
Part B had a viscosity of 830 mm2/s. 
When the composition was formed by mixing the 

Parts A and B in a ratio of 1:1, the methylhydrogen 
polysiloxane component of the composition provided 
0.39 mole of silicon-bonded hydrogen atoms, the first 
alpha, omega dihydroxy polydimethylsiloxane pro 
vided about 0.047 mole silicon-bonded hydroxyl 
groups, the second alpha, omega dihydroxy polydi 
methylsiloxane provided about 0.010 mole silicon 
bonded hydroxyl groups, the third alpha, omega dihy 
droxy polydimethylsiloxane provided about 0.0012 
mole silicon-bonded hydroxyl groups the isopropyl 
alcohol provided 0.049 mole carbon-bonded hydroxyl 
groups and the surfactant provided 0.009 mole silicon 
bonded hydroxyl groups. The ratio of silicon-bonded 
hydrogen atoms to silicon-bonded hydroxyl groups plus 
carbon-bonded hydroxyl groups in the mixed composi 
tion was thus 3.6:1. 
A first illustrative composition comprised three com 

ponent Parts A, B and C. The Part A comprised 26.4 
parts of the first alpha, omega hydroxy polysiloxane, 
58.8 parts of the second alpha, omega hydroxy polysi 
loxane, 2.8 parts isopropyl alcohol, 11.4 parts of the 
polysiloxane (f) and 0.6 part of the platinum catalyst just 
above described. The Part B comprised 26 parts of the 
first alpha, omega hydroxy polysiloxane, 24 parts of the 
second alpha, omega hydroxy polysiloxane, 24 parts of 
the third alpha, omega hydroxy polysiloxane and 26 
parts of the trimethylsiloxy endblocked methyl hydro 
gen polysiloxane and the Part C comprised 88 parts of 
tetraisopropyl titanate in 12 parts of a vinyl polydimeth 
ylsiloxane having a viscosity of 2000 mm2/s. The Parts 
A, B and C had viscosities of 800, 840, 100 mm/s re 
spectively. The first illustrative composition was pre 
pared by mixing the Parts A, B and C in a ratio of 
1:1:005. 
The compositions were mixed by hand with a spatula 

and immediately poured into and allowed to flow down 
a V-shaped trough set at an angle of sixty degrees to the 
horizontal. The performance of each mixture was mea 
sured by determining the distance which a fixed amount 
of the freshly mixed mixture would flow down the 
inclined trough. The results of the performance testing 
of the mixtures is set forth in Table I. 

TABLE I 
First First 
Parameter Illustrative Comparative 
Flow in centimeters 10 > 60 
Density in kg/m. 145 100 
Cure time in seconds 60 33 
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TABLE I-continued 
First First 
Parameter Illustrative Comparative 

Ratio of -S- 4. - 
(Ti (OR) 

Table I shows that the inclusion of the liquid organic 
titanate provided a six fold retardation of the distance 
travelled by the mixture down the inclined trough. 

EXAMPLE II 

Hydroxy Vinyl System 
A second comparative composition comprised two 

Parts A and B for admixture in a ratio of 1:1. The part 
A comprised two vinyldimethylsilyl endblocked 
polydimethylsiloxanes namely 54 parts of a first one 
having a viscosity of about 350 mm2/s at 25 C. and 37 
parts of a second one having a viscosity of about 2000 
mm/s at 25 C., 4 parts isopropyl alcohol and 0.7 part 
of the catalyst comprising chloroplatinic acid com 
plexed with vinyl disiloxane. The Part A had a viscosity 
of 642 mm2/s. The part B comprised 24 parts of the first 
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alpha, omegahydroxy polydimethylsiloxane, 20 parts of 25 
the second alpha, omega hydroxy polydimethylsilox 
ane, 21 parts of the third alpha, omega hydroxy polydi 
methylsiloxane, 9 parts of the polysiloxane (f) and 26 
parts of the trimethylsiloxy endblocked methyl hydro 
gen polysiloxane used in Example I. The Part B had a 
viscosity of 650 mm2/s. 
When the composition was formed by mixing the 

Parts A and B in a ratio of 0.96:1, the methylhydrogen 
polysiloxane component of the composition provided 
0.39 mole of silicon-bonded hydrogen atoms, the first 
alpha, omega dihydroxy polydimethylsiloxane pro 
vided about 0.022 mole silicon-bonded hydroxyl 
groups, the second dihydroxy polydimethylsiloxanes 
provided about 0.0024 mole silicon-bonded hydroxy 
groups, the third alpha, omega dihydroxy polydimeth 
ylsiloxane provided about 0.0011 mole silicon-bonded 
hydroxyl groups, the isopropyl alcohol provided 0.066 
mole carbon-bonded hydroxyl groups and the surfac 
tant provided 0.0135 mole silicon-bonded hydroxyl 
groups. The ratio of silicon-bonded hydrogen atoms to 
silicon-bonded hydroxyl groups plus carbon-bonded 
hydroxyl groups in the mixed composition was thus 
3.7:1. 
A second illustrative composition comprised two 

component Parts A and B. The Part A comprised the 
same ingredients, in the same proportions as were used 
for the Part A of the second comparative composition 
together with 3.7 parts tetraisopropyl titanate. The Part 
B comprised the same ingredients, in the same propor 
tions as Part B of the second comparative composition. 
The Parts A and B had viscosities of 684 and 650 mm2/s 
at 25 C. respectively. The second illustrative composi 
tion was prepared by mixing the Parts A and B in a ratio 
of 1:1. 
A third illustrative composition comprised three 

component Parts A, B and C. The Parts A and B com 
prised the same ingredients in the same proportions as 
the Parts A and B of the second comparative composi 
tion. The Part C comprised 37 parts of tetraisopropyl 
titanate in 63 parts of the first dimethylvinyl endblocked 
polydimethylsiloxane. The Parts A, B and Chad viscos 
ities of 684, 650, 250 mm2/s at 25 C. respectively. The 
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8 
third illustrative composition was prepared by mixing 
the Parts A, B and C in a ratio of 0.96:1:0.1. 
The compositions were mixed by hand with a spatula 

and immediately poured into and allowed to flow down 
a V-shaped trough set at an angle of sixty degrees to the 
horizontal. The performance of each mixture was mea 
sured by determining the distance which a fixed amount 
of the freshly mixed mixture would flow down the 
inclined trough. The results of the performance testing 
of the mixtures is set forth in Table II. 

TABLE II 
Second Second Third 

Compara- Illus- Illus 
Parameter ative trative trative 

Flow in centimeters > 60 20 30 
Density in kg/m 224 98 100 
Cure time in seconds 120 78 78 

Ratio of (SiOH) m 1.9 1.9 
ato O Ti(OR)4) 

Table II shows that the inclusion of the liquid organic 
titanate provided a 2 or 3 fold reduction of the distance 
travelled by the mixture down the inclined trough. 

EXAMPLE IV 

A fourth illustrative composition was prepared and 
the flow of the foam examined both when mixed by 
hand and when mixed and dispensed by a jet impinge 
ment mixing unit. 
The fourth illustrative composition comprised. two 

Parts A and B for admixture in a ratio of 1:1. The Part 
A comprised 40 parts of the first vinyldimethylsilyl 
endblocked polydimethylsiloxanes and 44.6 parts of the 
second vinyldimethylsilyl endblocked polydimethylsi 
loxane referred to above, 3.3 parts isopropyl alcohol, 
0.7 part of the catalyst comprising chloroplatinic acid 
complexed with vinyl disiloxane, 9 parts of the polysi 
loxane (f) and 2.7 parts tetraisopropyl titanate. The Part 
A had a viscosity of 660 mm/s. The Part B comprised 
30 parts of the first alpha, omega hydroxy polydimeth 
ylsiloxane, 24 parts of the second alpha, omega hydroxy 
polydimethylsiloxane, 24 parts of the third alpha, 
omega hydroxy polydimethylsiloxane and 26 parts of 
the trimethylsiloxy endblocked methyl hydrogen poly 
siloxane used in Example I. The Part B had a viscosity 
of 800 mm2/s. 
When the composition was formed by mixing the 

Parts A and B in a ratio of 1:1 the methylhydrogen 
polysiloxane component of the composition provided 
0.42 mole silicon-bonded hydrogen atoms, the first al 
pha, omega dihydroxy polydimethylsiloxane provided 
about 0.022 mole silicon-bonded hydroxyl groups, the 
second dihydroxy polydimethylsiloxane provided 
about 0.0028 mole silicon-bonded hydroxy groups, the 
third dihydroxy polydimethylsiloxane provided 0.0011 
mole silicon-bonded OH groups, the isopropyl alcohol 
provided 0.055 mole carbon-bonded hydroxyl groups 
and the surfactant provided 0.0135 mole silicon-bonded 
hydroxyl groups. The ratio of silicon-bonded hydrogen 
atoms to silicon-bonded hydroxyl groups plus carbon 
bonded hydroxyl groups in the mixed composition was 
thus 4.1:1. 
The compositions were mixed in a ratio of 1:1 in two 

ways. A first mixture was made by hand with a spatula 
and immediately poured into and allowed to flow down 
a V-shaped trough set at an angle of sixty degrees. A 



5,225,452 
second mixture was made in an AFROS CANNON S2O 
jet impingement mixing unit which was arranged to 
dispense the mixed composition against a surface set at 
an angle of 60. The performance of each mixture was 
measured by determining the length which a fixed 
amount of the freshly mixed mixture would flow down 
the inclined trough surface. The results of the perfor 
mance testing of the mixture is set forth in Table III. 

TABLE III 
Parameter Fourth Illustrative 

Mixing method Hand Machine 
Flow in centimeters 16 30 
Density (Kg/cm) O 43 
Cure time (seconds) 60 45 

SiOH 2.8:1 2.8:1 
Ratio of Ti (OR)4 

As can be seen from Table III the presence of the 
liquid organic titanium compound is effective to reduce 
flow of the curing composition when mixed by machine 
as well as by hand. As compared with the results shown 
for the first and second comparative compositions 
shown in Tables I and II the flow demonstrated by the 
fourth illustrative composition is reduced by a factor of 
more than 3 for the hand mixed material and by a factor 
of 2 for the machine mixed material and the cure time is 
60 seconds or less. 
That which is claimed is: 
1. A foam forming composition comprising (a) one or 

more polysiloxanes having not less than three alkylhy 
drogen siloxane units per molecule, (b) one or more 
polysiloxanes having not less than two silicon-bonded 
hydroxyl group per molecule, (c) at least one liquid 
organic titanium compound and (d) a catalyst. 

2. A composition according to claim 1 in which the 
liquid organic titanium compound is selected from the 
group consisting of tetra-n-propyltitanate, tetraiso 
propyltitanate, tetrabutyltitanate, tetrakisethylhexyltita 
nate and ethylacetoacetatetitan-chelate. 

3. A composition according to claim 1 also compris 
ing (e) a polysiloxane having unsaturated hydrocarbon 
groups for reaction with the polysiloxane having alkyl 
hydrogen siloxane units. 

4. A composition according to claim 1 also compris 
ing (f) a polyorganosiloxane comprising 

(F(CF2)(CH2)OlSiO4), 
2 

R3SiO, and SiO4/2 units and silicon-bonded hydroxyl 
groups wherein each R represents a monovalent hydro 
carbon group containing from 1 to 20 carbon atoms, m 
is an integer having an average value from 1 to 20, n has 
the value 1 or 2, p has the value 1, 2 or 3. 

5. A foam forming composition according to claim 1 
wherein the catalyst comprises a platinum complex. 

6. A composition according to claim 3 in the form of 
two storage stable component Parts of similar viscosi 
ties one comprising the polysiloxanes (a) and (b) and the 
other comprising the liquid organic titanium compound 
(c), the catalyst (d) and the polysiloxane (e). 

7. A composition comprising a mixture of a liquid 
organic titanate and a silicone based foamable composi 
tion formed by mixing ingredients comprising (a) one or 
more polysiloxanes having not less than three alkylhy 
drogensiloxane units per molecule, (b) one or more 
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10 
polysiloxanes having not less than two silicon- bonded 
hydroxyl groups per molecule, (c) one or more com 
pounds having carbon-bonded hydroxyl groups present 
in a proportion to provide from 0 to 2% by weight of 
the composition, (f) a polyorganosiloxane comprising 

R3SiO and SiO4/2 units and silicon-bonded hydroxyl 
groups wherein each R represents a monovalent hydro 
carbon group containing from 1 to 20 carbon atoms, m 
is an integer having an average value from 1 to 20, n has 
the value 1 or 2, p has the value 1, 2 or 3 and a noble 
metal catalyst for promoting reaction between the in 
gredients, the ingredients being present in the mixed 
composition in proportions such that the ratio of silicon 
bonded hydrogen atoms of said one or more polysilox 
anes having not less than three alkylhydrogensiloxane 
units per molecule to silicon-bonded hydroxyl groups 
and carbon-bonded hydroxyl groups of the other ingre 
dients of the composition lies in the range 1:1 to 6:1. 

8. In a method for preparing a cured organosiloxane 
foam by blending to homogeneity the ingredients of a 
curable composition comprising 

(a) one or more polysiloxanes containing not less than 
three alkylhydrogen siloxane units per molecule, 

(b) one or more polysiloxanes having not less than 
two silanol groups per molecule and 

(c) a catalyst for the reaction between silicon-bonded 
hydrogen atoms and silanol groups 

the improvement comprising including as an ingredient 
of said curable composition a liquid organotitanium 
compound to reduce the flow of said composition prior 
to curing. 

9. A method according to claim 8 in which the liquid 
organic titanium compound is selected from the group 
consisting of tetra-n-propyltitanate, tetra-isopropyltita 
nate, tetrabutyltitanate, tetraethylhexyltitanate and 
ethylacetoacetate-titanchelate. 

10. A method according to claim 8 wherein the sili 
cone based foamable composition comprises (e) a poly 
siloxane having unsaturated hydrocarbon groups for 
reaction with the polysiloxane having alkylhydrogen 
siloxane units. 

11. A method according to claim 8 wherein the sili 
cone based foamable composition comprises a polyor 
ganosiloxane (f) comprising 

F(CF2)m(CH2O)SiO4), 
2 

R3SiO and SiO4/2 units and silicon-bonded hydroxyl 
groups wherein each R represents a monovalent hydro 
carbon group containing from 1 to 20 carbon atoms, m 
is an integer having an average value from 1 to 20, n has 
the value 1 or 2 and p has the value 1, 2 or 3. 

12. A method according to claim 8 wherein the cata 
lyst comprises a platinum complex. 

13. A method according to claim 8 wherein the poly 
siloxanes and catalyst are in the form of two storage 
stable component Parts of similar viscosities one com 
prising the polysiloxanes (a) and (b) and the other com 
prising the liquid organic titanium compound, the cata 
lyst (d) and the polysiloxane(e). 


